













The Effects of Thermal Stimulation via a Footbath













This study aimed to clarify the effects of thermal stimulation provided via a footbath in the supine posture on urine
volume and autonomic nervous system activity. A footbath was provided to 6 healthy adult women for 10 minutes
using plain hot water (temperature, 41℃) while they were lying in the supine position. The control group subjects
were lying in the same position and given a footbath using plain water without thermal stimulation. We compared the
urine volume, autonomic nervous system activity, and thigh skin surface temperature in the 2 groups. The volume of
urine voided at 50 minutes after the footbath in the group that received thermal stimulation was higher than that in
the group that did not receive thermal stimulation, but this difference was not significant. It was suggested to increase
in footbath posture itself. There was a significant difference in the volume of the first-voided urine between the 2
groups (p < 0.05). The temperature of the thigh skin surface in the group that received thermal stimulation was
lower than that in the control group. With respect to autonomic nervous system activity, we noted that 20 minutes
after the footbath, activity of the sympathetic nervous system was higher than that of the parasympathetic nervous
system. We believed that bladder distention resulted in the increase in the amount of urine voided. Our findings
suggest that thermal stimulation via a footbath is effective for controlling urination as well as to regulate the activity of
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の検定最小値 最大値 中央値 平均値 標準偏差 最小値 最大値 中央値 平均値 標準偏差
心拍数
（bpm）
足浴姿勢直前 56 71 62 64 6 58 72 63 64 5 n.s.
足浴姿勢直後 62 72 69 67 6 ＊ 57 70 64 64 4 n.s. ＊
５分 60 71 66 66 5 57 70 60 61 5 n.s.
10分 59 68 65 64 4 57 73 63 64 6 n.s.
仰臥位安静５分 56 70 62 63 5 n.s. 55 74 60 61 7 n.s. n.s.
10分 55 69 58 60 6 53 66 58 59 5 n.s.
15分 55 67 58 60 5 ＊ 56 66 58 60 4 ＊ n.s.
20分 56 74 63 61 8 50 71 59 59 8 n.s.
25分 61 71 65 63 7 52 71 60 60 6 ＊





足浴姿勢直前 120 1294 482 565 504 186 1281 708 725 493 n.s.
足浴姿勢直後 130 1859 521 703 648 ＊ 265 1753 645 774 556 n.s.
５分 140 1319 377 542 514 215 1155 756 703 425 n.s.
10分 169 1632 552 648 563 177 1160 635 654 446 n.s.
仰臥位安静５分 140 1670 519 586 588 ＊ 182 925 608 572 338 n.s. n.s.
10分 191 1987 705 700 559 110 1297 550 666 479 n.s.
15分 147 1700 975 892 772 n.s. 121 2102 667 936 856 n.s.
20分 62 2150 534 783 863 86 2179 406 794 862 n.s.
25分 80 1170 331 463 516 98 1860 336 647 695 n.s.
30分 106 1222 329 460 514 83 1010 449 473 323 n.s.
LF/HF 足浴姿勢直前 0.310 3.500 0.495 1.180 1.208 0.084 2.200 0.900 0.954 0.778 n.s.
足浴姿勢直後 0.800 10.000 2.000 2.730 3.660 n.s. 0.058 2.400 0.650 0.903 0.904 ＊
５分 0.330 1.800 0.470 0.612 0.488 0.063 1.600 0.700 0.751 0.545 n.s.
10分 0.220 0.790 0.465 0.567 0.370 0.170 1.800 0.765 0.828 0.624 n.s.
仰臥位安静５分 0.160 3.800 0.775 1.033 1.388 ＊ 0.084 2.700 0.590 0.859 0.956 n.s. n.s.
10分 0.220 1.700 0.660 0.797 0.565 ＊ 0.190 2.200 0.490 0.690 0.759 n.s.
15分 0.370 3.300 1.050 1.193 1.089 0.180 3.800 1.200 1.517 1.298 n.s.
20分 0.330 7.900 1.500 2.452 2.821 0.210 5.800 2.800 2.665 2.076 n.s.
25分 0.220 3.300 1.700 1.303 1.163 0.410 6.800 1.300 2.075 2.363 n.s.





























































































の検定最小値 最大値 中央値 平均値 標準偏差 最小値 最大値 中央値 平均値 標準偏差
膀胱内尿量
（ml）
足浴姿勢直前 0 23 10 11 9 0 44 21 21 17 n.s.
足浴姿勢直後 0 54 20 23 21 ＊ 7 60 28 31 18 ＊ n.s.
５分 8 80 28 33 2 12 68 36 37 19 n.s.
10分 8 81 30 38 30 27 71 47 49 14 n.s.
仰臥位安静５分 11 120 40 51 43 ＊＊ 55 95 70 72 17 ＊＊ n.s.
10分 12 179 67 82 75 66 165 80 95 39 n.s.
15分 21 198 114 107 73 ＊＊ 72 229 124 130 55 ＊＊ n.s.
20分 24 239 130 129 88 77 282 144 174 85 n.s.
25分 36 301 153 156 106 83 321 179 198 93 n.s.
30分 42 333 219 193 132 93 328 210 224 90 n.s.
排尿量
（ml）
安静解除直後 40 330 225 195 132 100 350 213 231 95 n.s.




















































の検定最小値 最大値 中央値 平均値 標準偏差 最小値 最大値 中央値 平均値 標準偏差
大腿四頭筋上 足浴姿勢直前 27.4 33.2 30.3 30.5 2.1 26.9 32.3 29.5 29.4 2.0 n.s.
下腿近位：P0 足浴姿勢直後 27.6 33.1 30.8 30.8 2.2 ＊ 27.2 32.4 29.4 29.5 1.9 n.s. ＊
５分 28.0 33.6 31.1 31.0 2.1 27.2 32.7 29.6 29.8 2.1 n.s.
10分 28.0 33.6 31.0 31.1 2.1 27.7 32.8 29.3 29.8 2.1 n.s.
仰臥位安静５分 28.2 33.3 31.1 31.0 2.0 n.s. 27.2 32.8 29.1 29.5 2.3 ＊ ＊
10分 27.6 32.8 30.7 30.5 2.0 27.1 32.1 29.3 29.2 1.8 n.s.
15分 27.8 32.5 30.9 30.6 1.9 n.s. 26.6 31.5 29.8 29.2 1.9 n.s. ＊
20分 28.1 32.9 30.6 30.6 1.8 27.4 31.5 29.0 29.2 1.7 ＊
25分 27.2 33.1 30.2 30.3 2.1 27.6 32.1 28.6 29.1 1.7 ＊
30分 27.1 32.6 30.1 30.2 1.9 27.2 32.6 28.2 28.9 2.1 n.s.
大腿四頭筋上 足浴姿勢直前 26.9 33.7 30.0 30.5 2.7
n.s.
26.6 33.0 29.1 29.3 2.4
n.s.
n.s.
下腿遠位：P1 足浴姿勢直後 27.4 33.8 30.3 30.8 2.6 26.8 33.0 29.1 29.3 2.4 ＊
５分 27.9 33.5 30.6 30.8 2.3 26.9 32.9 29.0 29.5 2.3 ＊
10分 28.1 33.3 30.4 30.7 2.2 27.2 32.8 29.0 29.4 2.3 ＊
仰臥位安静５分 26.8 34.4 30.5 30.6 2.8 27.1 33.3 28.8 29.3 2.5 n.s.
10分 27.3 34.0 30.4 30.6 2.5 26.7 32.1 29.1 28.9 1.9 ＊
15分 27.8 33.0 30.8 30.7 2.2 26.4 31.6 29.6 29.0 2.1 ＊
20分 28.1 33.9 30.9 30.8 2.1 26.6 31.6 29.0 28.9 1.9 ＊
25分 27.2 33.6 30.9 30.6 2.2 27.2 32.4 28.7 29.2 1.9 ＊
30分 26.9 33.4 30.8 30.5 2.3 26.5 32.9 28.1 28.9 2.3 ＊
大腿二頭筋上 足浴姿勢直前 27.2 32.8 30.2 30.2 2.0
n.s.
25.9 32.1 29.3 29.1 2.2 n.s.
下腿近位：P4 足浴姿勢直後 28.2 33.2 30.7 30.7 1.8 26.7 32.2 29.2 29.2 1.8 n.s. ＊
５分 27.7 33.2 31.0 30.8 2.1 26.6 32.7 29.3 29.5 2.2 n.s.
10分 27.3 32.7 31.0 30.6 2.1 26.9 33.1 28.9 29.4 2.3 n.s.
仰臥位安静５分 27.4 32.5 30.8 30.5 2.2 26.4 32.9 28.9 29.1 2.3 ＊ n.s.
10分 27.6 31.9 30.5 30.2 1.8 26.4 32.2 28.9 28.8 2.0 n.s.
15分 27.6 32.4 30.6 30.4 1.9 25.9 31.2 29.2 28.7 1.9 n.s. ＊
20分 28.1 33.0 29.9 30.4 1.8 26.6 31.3 28.9 28.7 1.7 ＊
25分 27.4 32.9 30.0 30.1 1.9 27.5 31.8 28.4 28.8 1.7 ＊
30分 26.8 32.3 30.1 29.9 1.8 27.0 32.0 28.3 28.7 1.9 ＊
大腿二頭筋上 足浴姿勢直前 25.7 33.5 30.1 29.6 3.1
n.s.
25.5 31.8 28.5 28.7 2.5
n.s.
n.s.
下腿遠位：P5 足浴姿勢直後 26.2 34.0 31.0 30.3 3.2 26.0 32.2 28.2 28.6 2.6 n.s.
５分 26.3 33.9 31.1 30.2 3.1 26.1 31.9 28.5 28.9 2.4 n.s.
10分 26.6 33.3 30.9 30.5 2.9 26.6 31.4 28.3 28.8 2.1 n.s.
仰臥位安静５分 26.6 33.3 30.5 30.0 3.0 26.3 31.3 28.1 28.6 2.3 n.s.
10分 25.6 32.8 30.6 29.7 3.1 25.9 30.9 28.1 28.2 2.0 n.s.
15分 26.0 33.5 30.2 29.9 3.0 25.4 30.6 28.4 28.2 2.3 n.s.
20分 26.1 34.2 29.6 29.8 3.0 25.8 30.8 27.6 28.2 2.1 ＊
25分 25.4 34.0 29.9 29.5 3.1 25.9 31.3 27.9 28.3 2.2 n.s.
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